Vascular innervation in human skeletal muscle with and without neuromuscular disease. A quantitative ultrastructural study with references to the effects of age and different blood pressure.
A quantitative ultrastructural study has been made of the innervation of 461 arterioles in 114 skeletal muscle biopsies of patients with or without neuromuscular disease excluding diabetes and autonomic neuropathy. In 18 controls the number of nerves and Schwann cells around each vessel was related to the size of the vessel, whether the vessel was within a muscle fascicle or between muscle fascicles. The innervation of arterioles increased with increased diastolic blood pressure. There was no statistically significant change in innervation with increased systolic blood pressure or with age, from 4 to 85 years. In 96 cases of neuromuscular disease and especially in motor neurone disease, axonal varicosities in cross section tended to be larger, more often contained no vesicles or only a few and had altered satellite cell cover depending on the location of the arteriole. Whilst the numerical density of Schwann cells did not change with disease, fewer varicosities were identified within Schwann cells in motor neurone disease, metabolic myopathy and neuropathy and myopathy due to toxins or vascular disease. Preterminal axons in nerve fascicles adjacent to arterioles were lost in polymyositis and muscle disease due to toxins or vascular disease. In polymyositis, metabolic myopathy and motor neurone disease there was some evidence of compensatory nerve sprouting, either in the nerve fascicles or in the adventitia of the arterioles. These structural changes may be related to the changes in blood flow or vascular reactivity described by others in motor neurone disease, polymyositis and metabolic myopathy. It is concluded that the ultrastructure of the vascular innervation of human skeletal muscle is similar to that in other mammals and is changed more with increased diastolic blood pressure and neuromuscular disease than with age.